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TITLE OF THE INVENTION 

Article Moving Apparatus and Direction Changing 
Apparatus for Sticks 

5 BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an article moving 
apparatus for moving articles and a direction changing 
apparatus that changes the direction of alignment of sticks. 

10 

Description of the Background Art 

Conventionally, in factories in industries such as food 
industries, articles such as snacks have been weighed by 
weighing machines, and the articles having predetermined 

15 weights have been shipped after bags have been filled with the 
articles using bag maker -packaging machines. In order to 
obtain articles having predetermined weights, combination 
weighing machines have been used. In the combination weighing 
machines, articles are distributed and supplied to a plurality 

20 of weighing units arranged in a circular shape, and the 
respective weights of the articles supplied to the plurality 
of weighing units are combined, thereby making it possible to 
obtain articles having predetermined weights . 

Fig. 9 is a schematic view showing the configuration of 

25 a conventional combination weighing machine (see JP, 08-114490, 
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A (1996)). The combination weighing machine 9 shown in Fig. 
9 comprises a weighing unit 910 and a collecting chute unit 
920. 

The weighing unit 910 comprises a circular distribution 
5 trough 911, a plurality of radiation troughs 912, a plurality 
of pool hoppers 913, and a plurality of weighing hoppers 914. 
An article supply path 901 is arranged above the distribution 
trough 911. The plurality of radiation troughs 912 are . 
radially arranged around the distribution trough 911. The 

10 plurality of pool hoppers 913 are respectively arranged outside 
and below the plurality of radiation troughs 912. The 
plurality of weighing hoppers 914 are respectively arranged 
below the plurality of pool hoppers 913. 

The collecting chute unit 920 includes a plurality of 

15 upper chute units 921 and a lower chute unit 922 . The plurality 
of upper chute units 921 are respectively arranged below the 
plurality of weighing hoppers 914. The lower chute unit 922 
has an approximately conical shape whose diameter gradually 
decreases downward from above. 

20 Description is made of the operations of the combination 

weighing machine 9 shown in Fig. 9. It is herein assumed that 
articles to be weighed are sticks such as sticky snacks. 

First, the sticks to be weighed are continuously supplied 
to the distribution trough 911 from the article supply path 

25 901. The distribution trough 911 vibrates up and down while 
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lining up the sticks in one direction, and transports the sticks 
to the plurality of radiation troughs 912. The radiation 
troughs 912 vibrate up and down, to respectively introduce the 
sticks into the pool hoppers 913. Gates 913a and 913b of each 
5 of the pool hoppers 913 are opened at predetermined timing so 
that the sticks are introduced into the weighing hopper 914 
below the pool hopper 913. Each of the weighing hoppers 914 
weighs the sticks introduced from the pool hopper 913. 

A combination of the plurality of weighing hoppers 914 

10 is selected such that the sum of the weight values of the sticks 
800 respectively weighed by the weighing hoppers 914 is a 
predetermined target weight value. Respective gates 914a of 
the selected weighing hoppers 914 are almost simultaneously 
opened so that the sticks 800 in the selected weighing hoppers 

15 914 are respectively dropped into the upper chute units 921. 
Consequently, the sticks 800 slide in the upper chute unit 921 
and the lower chute unit 922, and are discharged downward from 
an opening at a lower end of the lower chute unit 922. The 
discharged sticks 800 are packaged by a bag maker -packaging 

20 machine. 

Here, the sticks 800 discharged from the lower chute unit 
922 are aligned in the vertical direction. Therefore, the 
sticks 800 are packaged using a vertical pillow type bag 
maker-packaging machine. In the vertical pillow type bag 
25 maker -packaging machine, the sticks 800 are supplied in the 
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longitudinal direction (vertical direction) utilizing gravity, 
a pillow type (pillow- shaped) bag is formed in the longitudinal 
direction, and the bag is filled with the supplied sticks 800. 
In this case, a film which is a packaging material is 
5 curved in a cylindrical shape so that both its sides are sealed 
to each other in the longitudinal direction, and the 
cylindrical film is sealed in the transverse direction, thereby 
forming a bag. The sticks 800 aligned in the vertical direction 
are introduced into the bag. Thereafter, an opening at an upper 

10 end of the bag is sealed in the transverse direction. 

When the sticks 800 aligned in the vertical direction 
are packaged by the vertical pillow type bag maker-packaging 
machine, the sticks 800 must be introduced into the cylindrical 
film after the cylindrical film is sealed in the transverse 

15 direction. When there occurs a lag between the timing of 
sealing the cylindrical film in the transverse direction and 
the timing of introducing the sticks 800 into the cylindrical 
film, the sticks 800 to be dropped may, in some cases, be meshed 
with a sealed portion in the transverse direction of the 

20 cylindrical film. 

Therefore, the direction of alignment of the sticks 800 
discharged from the lower chute unit 922 in the combination 
weighing machine 9 is changed from the vertical direction to 
the horizontal direction, and the sticks 800 are packaged by 

25 a horizontal pillow type bag maker-packaging machine, thereby 
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making it possible to prevent the sticks 800 from being meshed 
with the sealed portion of the cylindrical film. In this case, 
a direction changing apparatus for changing the direction of 
the sticks 800 aligned in the vertical direction to the 
5 horizontal direction is required. 

Fig. 10 is a schematic view showing the operations of 
a conventional direction changing apparatus . In the 
conventional direction changing apparatus, sticks 800 aligned 
in the vertical direction are accommodated in an accommodating 

10 container 950, as shown in Fig. 10 (a), and the accommodating 
container 950 is rotated through an angle of 90 degrees around 
a shaft 951, as shown in Fig. 10 (b) , thereby changing the 
direction of alignment of the sticks 800 to the horizontal 
direction. After the sticks 800 are discharged from the 

15 accommodating container 950, the accommodating container 950 
is rotated through an angle of 90 degrees in the opposite 
direction, thereby returning to the state shown in Fig. 10 (a) . 
This operation is repeated to change the direction of alignment 
of the sticks 800 sequentially supplied. 

20 However, the configuration of such a direction changing 

apparatus is complicated. Further, the accommodating 
container 950 must be rotated at low speed in order to prevent 
a shock from being given to the sticks 800 when the accommodating 
container 950 is rotated. Therefore, intervals at which the 

25 sticks 800 are introduced are lengthened, so that a processing 
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time period is lengthened. 

Furthermore, it is also possible to gradually change the 
direction of alignment of the sticks 800 discharged from a 
collecting chute (corresponding to the lower chute unit 922 
5 shown in Pig. 9) to the horizontal direction from the vertical 
direction by sliding the sticks 800 on an inclined sliding path 
(see JP, 01-089330, U (1989)). In this case, however, the size 
of the combination weighing machine is Increased. 

When the articles to be weighed are not sticks such as 

10 potato chips, the direction of alignment of the weighed 
articles which have been discharged from the lower chute unit 
922 in the combination weighing machine 9 need not be changed. 
When a lower end of the lower chute unit 922 in the combination 
weighing machine 9 and a belt conveyer for conveying the weighed 

15 articles to the bag maker -packaging machine are spaced apart 
from each other, for example, however, the weighed articles 
which have been discharged from the lower chute unit 922 in 
the combination weighing machine 9 may be broken or damaged 
upon receipt of a shock when they are dropped onto the belt 

20 conveyer. 

Therefore, an article moving apparatus capable of easily 
moving the weighed articles which have been discharged from 
the lower chute unit 922 in the combination weighing machine 
9 to the belt conveyer in a simple configuration without giving 
25 a shock to the weighed articles is desired. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
article moving apparatus that can easily move articles in a 
5 simple configuration without giving a shock to the articles. 

Another object of the present invention is to provide 
a direction changing apparatus for sticks that can easily 
change the direction of alignment of the sticks in a simple 
configuration . 

10 Still another object of the present invention is to 

provide a direction changing apparatus for sticks that can 
easily and quickly change the direction of alignment of the 
sticks in a simple configuration and can be miniaturized. 

An article moving apparatus according to an aspect of 

15 the present invention is an article moving apparatus for moving 
articles, comprising a rotating shaft; a supporting member 
provided so as to be rotatable around the rotating shaft; at 
least one accommodating unit provided on the circumference, 
centered on the rotating shaft, of the supporting member for 

20 accommodating the articles; and a rotation driving device for 
rotating the supporting member around the rotating shaft, the 
accommodating unit being provided on a supporting shaft 
inclined to the rotating shaft . 

In the article moving apparatus according to the present 

25 invention, the supporting member is rotated around the rotating 



shaft by the rotation driving device. Consequently, the 
accommodating unit provided on the circumference, centered on 
the rotating shaft, of the supporting member is rotated within 
a plane perpendicular to the rotating shaft. The articles are 
5 accommodated in the accommodating unit, and are moved as the 
accommodating unit is rotated. In this case, the accommodating 
unit is provided on the supporting shaft inclined to the 
rotating shaft. Therefore, the direction of the accommodating 
unit is changed as the supporting member is rotated. 

10 In such a way, the articles are accommodated in the 

accommodating unit, and the accommodating unit is rotated 
around the rotating shaft, thereby making it possible to easily 
move the articles in the accommodating unit in a simple 
configuration without giving a shock to the articles. 

15 The accommodating unit may include a plurality of 

accommodating units distributed on the circumference , centered 
on the rotating shaft, of the supporting member. 

In this case, the articles in the plurality of 
accommodating units can be sequentially moved by rotating the 

20 supporting member. Therefore, the large number of articles 
can be quickly moved at short time intervals. 

Even if the rotational speed of the supporting member 
is relatively low, the articles can be quickly moved at short 
time intervals. Therefore, the articles are not easily broken 

25 or damaged during the movement. 
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Furthermore, the plurality of accommodating units are 
distributed on the circumference, centered on the rotating 
shaft, of the supporting member, thereby making it possible 
to quickly move the large number of articles without increasing 
5 the size of the article moving apparatus. 

The accommodating unit may have at least one peripheral 
surface member provided so as to be capable of freely opening 
and closing with respect to the supporting shaft and forming 
a cylinder extending along the supporting shaft in its closed 
10 state* 

In this case, the articles are introduced from an opening 
at an end of the cylinder in a state where the peripheral surface 
member is closed, and the peripheral surface member is opened 
so that the articles in the cylinder can be discharged. 

15 Consequently, the articles are introduced from the opening at 
the end of the cylinder in a state where the peripheral surface 
member is closed when the accommodating unit is at a 
predetermined position on the circumference, and the 
peripheral surface member is opened when the accommodating unit 

20 is at another arbitrary position on the circumference so that 
the articles in the accommodating unit can be discharged. 

The accommodating unit may have an opening receiving the 
articles on a side different from the peripheral surface 
member. 

25 In this case, the articles are received in the 
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accommodating unit from the opening in a state where the 
peripheral surface member is closed, and the peripheral surface 
member is opened so that the articles in the accommodating unit 
can be discharged. 
5 The article moving apparatus may further comprise an 

opening and closing device for opening the peripheral surface 
member when the accommodating unit is at a predetermined 
position. 

In this case, when the accommodating unit is at the 
10 predetermined position by the rotation of the supporting member , 
the peripheral surface member is opened by the opening and 
closing device, so that the articles in the accommodating unit 
are discharged. Therefore, the articles in the accommodating 
unit can be discharged at the arbitrary position by providing 
15 the opening and closing device at an arbitrary position. 

♦ 

The peripheral surface member may have a first engaging 
portion, and the opening and closing device may have a second 
engaging portion for opening the peripheral surface member by 
engaging the first engaging portion of the peripheral surface 
20 member. 

In this case, the second engaging portion of the opening 
and closing device engages the first engaging portion of the 
peripheral surf ace member , thereby making it possible to easily 
open the peripheral surface member. Therefore, the structure 
25 of the opening and closing device is simplified. 
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The rotating shaft may be inclined at an angle of 45 
degrees to the horizontal direction, and the supporting shaft 
may be inclined at an angle of 45 degrees to the rotating shaft . 
In this case, the supporting member is rotated through 
5 an angle of 180 degrees, thereby making it possible to move 
the articles in the accommodating unit obliquely downward or 
obliquely upward. 

The article moving apparatus may further comprise a 
vibrating device for vibrating the accommodating unit . 
10 In this case, the accommodating unit is vibrated by the 

vibrating device, thereby making it possible to uniformly 
distribute the articles in the accommodating unit. 

A direction changing apparatus for sticks according to 
another aspect of the present invention is a direction changing 
15 apparatus that changes the direction of alignment of the sticks , 
comprising a rotating shaft; a supporting member provided so 
as to be rotatable around the rotating shaft; at least one 
accommodating unit provided on the circumference, centered on 
the rotating shaft, of the supporting member; and a rotation 
20 driving device for rotating the supporting member around the 
rotating shaft, the accommodating unit accommodating the 
sticks while aligning the sticks along a supporting shaft 
inclined to the rotating shaft. 

In the direction changing apparatus for sticks according 
25 to the present invention, the supporting member is rotated 
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around the rotating shaft by the rotation driving device. 
Consequently, the accommodating unit provided on the 
circumference, centered on the rotating shaft, of the 
supporting member is rotated within a plane perpendicular to 
5 the rotating shaft. The sticks are accommodated while being 
aligned along the supporting shaft inclined to the rotating 
shaft by the accommodating unit. Therefore, the direction of 
alignment of the sticks in the accommodating unit is changed 
as the accommodating unit is rotated. 

10 In such a way, the accommodating unit is rotated around 

the rotating shaft, and the sticks are aligned along the 
supporting shaft inclined to the rotating shaft in the 
accommodating unit , thereby making it possible to easily change 
the direction of alignment of the sticks in the accommodating 

15 unit in a simple configuration. 

The accommodating unit may include a plurality of 
accommodating units distributed on the circumference, centered 
on the rotating shaft, of the supporting member. 

In this case, the direction of alignment of the sticks 

20 in the plurality of accommodating units can be sequentially 
changed by rotating the supporting member. Therefore, the 
direction of alignment of the large number of sticks can be 
quickly changed at short time periods. 

Even if the rotational speed of the supporting member 

25 is relatively low, the direction of alignment of the sticks 
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can be quickly changed at short time intervals. Therefore, 
the sticks are not easily broken or damaged. 

Furthermore, the plurality of accommodating units are 
distributed on the circumference, centered on the rotating 
5 shaft, of the supporting member, thereby making it possible 
to quickly change the direction of alignment of the large number 
of sticks without increasing the size of the direction changing 
apparatus . 

The accommodating unit may have at least one peripheral 
10 surface member provided so as to be capable of freely opening 
and closing with respect to the supporting shaft and forming 
a cylinder extending along the supporting shaft in its closed 
state . 

In this case, the sticks are introduced from the opening 
15 at the end of the cylinder in a state where the peripheral 
surface member is closed, and the peripheral surface member 
is opened so that the sticks in the cylinder can be discharged. 
Consequently, the sticks are introduced from the opening at 
the end of the cylinder in the state where the peripheral surface 
20 member is closed when the accommodating unit is at a 
predetermined position on the circumference, and the 
peripheral surface member is opened when the accommodating unit 
is at another arbitrary position on the circumference so that 
the introduced sticks can be discharged by changing the 
25 direction of alignment of the sticks to an arbitrary direction. 



* 
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The accommodating unit may have an opening receiving the 
articles on a side different from the peripheral surface 
member . 

In this case, the articles are received in the 
5 accommodating unit from the opening in a state where the 
peripheral surface member is closed, and the peripheral surface 
member is opened so that the articles in the accommodating unit 
can be discharged. 

The direction changing apparatus may further comprise 
10 an opening and closing device for opening the peripheral 
surface member when the accommodating unit is at a 
predetermined position. 

In this case, when the accommodating unit is at the 
predetermined position by the rotation of the supporting member, 
15 the peripheral surface member is opened by the opening and 
closing device, so that the sticks are discharged in a state 
where they are aligned by the cylinder. Therefore, the sticks 
can be discharged in a state where they are aligned in an 
arbitrary direction by providing the opening and closing device 
20 at an arbitrary position. 

The peripheral surface may have a first engaging portion, 
and the opening and closing device may have a second engaging 
portion for opening the peripheral surface member by engaging 
the first engaging portion of the peripheral surface member. 
25 In this case, the second engaging portion of the opening 
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and closing device engages the first engaging portion of the 
peripheral surface member* thereby making it possible to easily 
open the peripheral surface member. Therefore, the structure 
of the opening and closing device is simplified. 
5 The rotating shaft may be inclined at an angle of 45 

degrees to the horizontal direction, and the supporting shaft 
may be inclined at an angle of 45 degrees to the rotating shaft. 

In this case, the supporting member is rotated through 
an angle of 180 degrees, thereby making it possible to change 
10 the direction of alignment of the sticks in the accommodating 
unit at an angle of 90 degrees. 

The direction changing apparatus for sticks may further 
comprise a vibrating device for vibrating the accommodating 
unit. 

15 In this case, the accommodating unit is vibrated by the 

vibrating device, thereby making it possible to reliably align 
the sticks in the accommodating unit in one direction. 

The foregoing and other objects, features, aspects and 

♦ 

advantages of the present invention will become more apparent 
20 from the following detailed description of the present 
invention when taken in conjunction with the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 Fig. 1 is a schematic view showing the configuration of 
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a direction changing apparatus according to an embodiment of 
the present invention and a combination weighing machine; 

Fig. 2 is a schematic sectional view showing the 
configuration of the direction changing apparatus shown in Fig. 
5 Is 

Fig. 3 is a diagram showing the direction changing 
apparatus shown in Fig. 2 as viewed from a direction indicated 
by an arrow Z; 

Fig. 4 is a front view showing a state where an 
10 accommodating unit in the direction changing apparatus shown 
in Fig. 2 is closed; 

Fig. 5 is a front view showing a state where the 
accommodating unit in the direction changing apparatus shown 
in Fig. 2 is opened; 
15 Fig. 6 is a schematic sectional view showing the 

configuration of a direction changing apparatus according to 
another embodiment of the present invention; 

Fig. 7 is a front view showing a state where an 

« 

accommodating unit in another example is closed; 
20 Fig. 8 is a front view showing a state where an 

accommodating unit in another example is opened; 

Fig. 9 is a schematic view showing the configuration of 
a conventional combination weighing machine; and 

Fig. 10 is a schematic view showing the operations of 
25 a conventional direction changing apparatus. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Description is now made of a direction changing apparatus 
for sticks according to an embodiment of the present invention. 
5 The direction changing apparatus for sticks according to the 
present embodiment can be also used as an article moving 
apparatus for moving articles, as described later. 

Fig. 1 is a schematic view showing the configuration of 
a direction changing apparatus according to an embodiment of 
10 the present invention and a combination weighing machine. 

The combination weighing machine 1 shown in Fig. 1 
comprises a weighing unit 100 and a collecting chute unit 400. 
The collecting chute unit 400 includes an upper chute unit 200 
and a lower chute unit 300. Further, a main body A of the 
15 combination weighing machine 1 is supported by a support B, 
the support B is supported by a stand D, and the stand D is 
supported by a support C. 

The main body A is provided with the weighing unit 100. 
The weighing unit 100 comprises a circular distribution trough 
20 10, a plurality of radiation troughs 11, a plurality of pool 
hoppers 12, and a plurality of weighing hoppers 13 . An article 
supply path 2 is arranged above the distribution trough 10. 
The plurality of radiation troughs 11 are radially arranged 
around the distribution trough 10. The plurality of pool 
25 hoppers 12 are respectively arranged outside and below the 
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plurality of radiation troughs 11. Each of the pool hoppers 
12 has gates 12a and 12b provided so as to be capable of freely 
opening and closing on an opening at its lower end. The 
plurality of weighing hoppers 13 are respectively arranged 
5 below the plurality of pool hoppers 12. Each of the weighing 
hoppers 13 has a gate 13a provided so as to be capable of freely 
opening and closing in an opening at its lower end. 

The stand D is provided with the upper chute unit 200 
and the lower chute unit 300. The upper chute unit 200 

10 comprises a plurality of cake receiving upper chutes 21 and 
a plurality of upper chutes 22 . The plurality of cake receiving 
upper chutes 21 are respectively arranged below the plurality 
of weighing hoppers 13 . Each of the cake receiving upper chutes 
21 has a shutter 24 capable of freely opening and closing 

15 provided on an opening at its lower end. The plurality of upper 
chutes 22 are respectively arranged so as to connect with the 
plurality of cake receiving upper chutes 21. Each of the upper 
chutes 22 has a shutter 25 capable of freely opening and closing 
provided on an opening at its lower end. 

20 The lower chute unit 300 comprises a lower chute 31 and 

a scrap receiver 30. The lower chute 31 has an approximately 
conical shape whose diameter gradually decreases downward from 
above. The scrap receiver 30 is arranged in an annular shape 
around the lower chute 31. The lower chute 31 has a shutter 

25 32 capable of freely opening and closing provided on its lower 
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part . 

A direction changing apparatus for sticks 500 is arranged 
below the lower chute 31. The configuration of the direction 
changing apparatus 500 will be described later. 
5 Description is herein made of the operations of the 

combination weighing machine 1 shown in Fig. 1. 

First, sticks to be weighed are continuously supplied 
to the distribution trough 10 from the article supply path 2. 
The distribution trough 10 vibrates up and down while lining 

10 up the sticks in one direction, to transport the sticks to the 
plurality of radiation troughs 11. The radiation troughs 11 
vibrate up and down, to respectively introduce the sticks into 
the pool hoppers 12. The gates 12a and 12b of each of the pool 
hoppers 12 are opened at predetermined timing so that the sticks 

15 are introduced into the lower weighing hopper 13. Each of the 
weighing hoppers 13 weighs the sticks introduced from the pool 
hopper 12. 

A combination of the plurality of weighing hoppers 13 

♦ 

is selected such that the sum of the weight values of the sticks 
20 respectively weighed by the weighing hoppers 13 is a 
predetermined target weight value. The respective gates 13a 
of the selected weighing hoppers 13 are simultaneously opened 
so that the sticks in the selected weighing hoppers 13 are 
respectively dropped into the cake receiving upper chutes 21. 
25 Consequently, the sticks respectively slide on the cake 
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receiving upper chutes 21 and the upper chutes 22. 

When the shutters 24 and 25 are closed, the stick stops 
sliding at the shutters 24 and 25. When the shutters 24 and 
25 are opened, the stick slides on the cake receiving upper 
5 chute 21 and the upper chute 22 in order, and further slides 
on the lower chute 31, to stop at the shutter 32. 

When the shutter 32 is opened, the sticks are introduced 
into the direction changing apparatus 500 in a state where they 
are aligned in the vertical direction. The direction of 
10 alignment of the sticks is changed from the vertical direction 
to the horizontal direction by the direction changing apparatus 
500 . The sticks aligned in the horizontal direction are 
discharged onto a belt conveyer 700 moving in the horizontal 
direction, and are transported to a horizontal pillow type bag 
15 maker -packaging machine (not shown) . 

Fig. 2 is a schematic sectional view showing the 
configuration of the direction changing apparatus 500 shown 
in Fig. 1, Fig. 3 is a diagram showing the direction changing 

i 

apparatus 500 shown in Fig. 2 as viewed from a direction 
20 indicated by an arrow Z, Fig. 4 is a front view showing a state 
where an accommodating unit (container) 520 in the direction 
changing apparatus 500 shown in Fig. 2 is closed, and Fig. 5 
is a front view showing a state where the accommodating unit 
520 in the direction changing apparatus 500 shown in Fig. 2 
25 is opened. 
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As shown in Fig. 2, the direction changing apparatus 500 
comprises a motor 501, a rotating shaft 502, a disc-shaped 
supporting member 503 , and a plurality of accommodating units 
(containers) 520. The motor 501 is fixed by a fixing member 
5 530 such that the rotating shaft 502 is inclined at an angle 
of 0 to the horizontal direction. In the present embodiment, 
the angle 6 is 45 degrees. 

The supporting member 503 is attached to the rotating 
shaft 502 of the motor 501. The supporting member 503 is 
10 provided with the plurality of accommodating units 520 
distributed at equal spacing along its circumference centered 

■ 

on the rotating shaft 502 of the motor 501, as shown in Fig. 
3. In the present embodiment, the eight accommodating units 
520 are attached to the supporting member 503 at spacing of 
15 45 degrees around the rotating shaft 502 of the motor 501. 

Each of the accommodating units 520 shown in Fig. 2 
comprises a fixing member 521, a supporting shaft 522, a pair 
of peripheral surface member 523, a bottom surface member 524, 

» 

and an engaging member 525 for opening/closing. Each of the 
20 peripheral surface member 523 is approximately right-angled 
triangular in cross section. The pair of peripheral surface 
member 523 is attached to the fixing member 521 so as to be 
capable of freely opening and closing by the supporting shaft 
522. The pair of peripheral surface member 523 is in an 
25 approximately square columnar shape in its closed state. The 
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bottom surface member 524 is Integrally formed perpendicularly 
to the fixing member 521. An opening at one end of the pair 
of peripheral surface member 523 in an approximately square 
columnar shape is opened, and the bottom surface member 524 
5 is arranged on an opening at the other end thereof. Each of 
the accommodating units 520 is attached to the supporting 
member 503 by the fixing member 521 such that the supporting 

shaft 522 is inclined at an angle of Q£ to the rotating shaft 
502 of the motor 501. In the present embodiment, the angle 

10 a is 45 degrees. 

In the accommodation unit 520 positioned at the uppermost 
end of the supporting member 503, the supporting shaft 522 is 
directed in the vertical direction, the bottom surface member 
524 is arranged in the horizontal direction, and the opening 

15 at the upper end of the pair of peripheral surface member 523 
is opened. Consequently, sticks 800 can be introduced into 
the accommodating unit 520 from the opening at the upper end. 
The sticks 800 introduced into the accommodating unit 520 are 
aligned in the vertical direction. 

20 In the accommodation unit 520 positioned at the lowermost 

end of the supporting member 503, the supporting shaft 522 is 
directed in the horizontal direction, and the bottom surface 
member 524 is arranged in the vertical direction. Consequently, 
the sticks 800 in the accommodating unit 520 are aligned in 

25 the horizontal direction. 
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When the supporting member 503 is rotated around the 
rotating shaft 502 by the motor 501, the plurality of 
accommodating units 520 are rotated within a plane inclined 
at an angle of 45 degrees to the horizontal direction. 
5 Consequently, the direction of the sticks 800 aligned in the 
vertical direction at the uppermost end of the supporting 
member 503 can be changed to the horizontal direction at the 
lowermost end of the supporting member 503 by rotating the 
supporting member 503 through an angle of 180 degrees. 

10 In this case, the direction of an opening at one end to 

be an inlet of each of the accommodating units 520 is changed 
from the upward direction to the sideward direction, and is 
not changed to the downward direction. Consequently, the 
sticks 800 accommodated in the accommodating unit 520 are not 

15 dropped from the opening at the one end. 

As shown in Fig. 2, an opening and closing device 600 
is fixed by a supporting member 610 so as to be opposed to the 
opening at the one end of the accommodating unit 520 at the 
lowermost end of the supporting member 503. The opening and 

20 closing device 600 comprises a driving device 601, a guiding 
member 602, and a movable member 603. The movable member 603 
has an engaging portion 604 which engages the engaging member 
525 in the accommodating unit 520 . The driving device 601 moves 
the movable member 603 in the vertical direction through the 

25 guiding member 602. 
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As shown in Fig. 4, when the movable member 603 in the 
opening and closing device 600 is at its lowermost point, the 
pair of peripheral surface member 523 in the accommodating unit 
520 is closed. Consequently, the sticks 800 are aligned in 
5 the horizontal direction inside the peripheral surface member 
523. 

As shown in Fig. 5, when the movable member 603, together 
with the engaging portion 604, is raised by the driving device 
601 in the opening and closing device 600, the engaging member 

10 525 in the accommodating unit 520 which is engaged by the 
engaging portion 604 is raised upward, so that the pair of 
peripheral surface member 523 is opened, centered on the 
supporting shaft 522. Consequently, the sticks 800 in the 
peripheral surface member 523 are dropped downward in a state 

15 where they are aligned in the horizontal direction. 

In the direction changing apparatus 500 according to the 
present embodiment, the direction of alignment of the sticks 
800 in each of the plurality of accommodating units 520 can 
be changed from the vertical direction to the horizontal 

20 direction in a simple configuration by rotating the 
accommodating unit 520 around the rotating shaft 502 inclined 
at an angle of 45 degrees to the horizontal direction as well 
as aligning in the accommodating unit 520 the sticks 800 along 
the supporting shaft 522 inclined at an angle of 45 degrees 

25 to the rotating shaft 502 and radially extending. 
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The supporting member 503 is provided with the plurality 
of accommodating units 520, and the sticks 800 can be 
sequentially introduced into the plurality of accommodating 
units 520 as the supporting member 503 is rotated. Therefore, 
5 the direction of alignment of the large number of sticks 800 
can be quickly changed at short time intervals . 

Even if the rotational speed of the supporting member 
503 is relatively low, the direction of alignment of the sticks 
800 can be quickly changed at short time intervals. Therefore, 
10 the sticks 800 are not easily broken or damaged. 

Furthermore, the plurality of accommodating units 520 
are distributed on the circumference, centered on the rotating 
shaft 502, of the supporting member 503. Therefore, the 
direction of alignment of the large number of sticks 800 can 
15 be quickly changed without increasing the size of the direction 
changing apparatus 500. 

In the direction changing apparatus 500 shown in Fig. 
2, the pair of peripheral surface member 523 in the 

♦ 

accommodating unit 520 accommodating the defective sticks can 
20 be opened to discharge the defective sticks by providing 
another opening and closing device similar to the opening and 
closing device 600 at an arbitrary position between the 
uppermost end and the lowermost end of the supporting member 
503. In this case, the timing of opening the accommodating 
25 unit 520 by the other opening and closing device is given from 
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the combination weighing machine. 

Fig. 6 is a schematic view showing the configuration of 
a direction changing apparatus according to another embodiment 
of the present invention. 
5 The configuration of the direction changing apparatus 

500 shown in Fig. 6 is the same as the configuration of the 
direction changing apparatus 500 shown in Fig. 2 except that 
a vibrating device 560 is attached to a fixing member 521 in 
each of accommodating units 520. The vibrating device 560 is 

10 composed of an air vibrator, for example. 

The vibrating device 560 vibrates by itself, to vibrate 
a pair of peripheral surface member 523 through the fixing 
member 521. Consequently, sticks 800 accommodated in the pair 
of peripheral surface member 523 can be reliably aligned in 

15 one direction. 

Although in the example shown in Fig. 6, the vibrating 
device 560 is attached to each of the accommodating units 520, 
one vibrating device may be provided so as to come into contact 
with the accommodating unit 520 at a predetermined position. 

20 In this case, each of the accommodating units 520 vibrates by 
coming into contact with the vibrating device when it is at 
the predetermined position. 

Figs. 7 and 8 are front views respectively showing states 
where an accommodating unit 520 in another example is closed 

25 and opened. 



27 

As shown in Figs. 7 and 8, openings at respective one 
ends of peripheral surface member 523, which are approximately 
right-angled triangular in cross section, in the accommodating 
unit 520 are opened, and bottom surface members 524a, which 
5 are approximately right-angled triangular, are respectively 
formed integrally with openings at the other ends thereof . In 
a state where the peripheral surface member 523 are closed, 
therefore, the openings at the other ends of the peripheral 
surface member 523 in an approximately square columnar shape 

10 enter a closed state by the bottom surface members 524a. The 
configuration of the accommodating unit 520 shown in Figs. 7 
and 8 is the same as the configuration of the accommodating 
unit 20 shown in Figs. 4 and 5 except for the foregoing. 

Although in the above-mentioned embodiment, a square 

15 column is formed in a state where the pair of peripheral surface 
member 523 in each of the accommodating units 520 is closed, 
a circular cylinder may be formed in a state where the pair 
of peripheral surface member 523 is closed by forming each of 
the peripheral surface member 523 in a semi -cylindrical shape. 

20 Although in the above-mentioned embodiment, each of the 
peripheral surface member 523 is capable of freely opening and 
closing, the one peripheral surface member 523 may be fixed, 
and the other peripheral surface member 523 may be formed so 
as to be capable of freely opening and closing. 

25 Although in the above-mentioned embodiment, description 
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was made of a case where the direction of alignment of the sticks 
800 is changed from the vertical direction to the horizontal 
direction by the direction changing apparatus 500, the 
direction of alignment of the sticks 800 can be changed from 
5 the horizontal direction to the vertical direction by providing 
an introducing mechanism for introducing the sticks when the 
accommodating unit 520 is at the lowermost end of the supporting 
member 503 and a discharging mechanism for discharging the 
sticks when the accommodating unit 520 is at the uppermost end 

10 of the supporting member 503. 

Alternatively, the direction of alignment of the sticks 
800 can be changed from an arbitrary direction to an arbitrary 
direction by providing an introducing mechanism for 
introducing the sticks into the accommodating unit 520 at an 

15 arbitrary position of the supporting member 503 and providing 
a discharging mechanism for discharging the sticks from the 
accommodating unit 520 to another arbitrary position of the 
supporting member 503. 

> 

Furthermore , although in the above-mentioned embodiment , 
20 the sticks 800 are introduced into the direction changing 
apparatus 500 from the combination weighing machine 1, the 
sticks 800 may be supplied to the direction changing apparatus 
500 from another weighing machine or another introducing 
machine in place of the combination weighing machine 1. 
25 The direction changing apparatus 500 shown in Figs. 1 
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to 8 can be used as an article moving apparatus when articles 
to be weighed are not sticks such as potato chips. 

In this case, the articles discharged from the lower chute 
unit 300 in the combination weighing machine 1 are introduced 
5 into the accommodating unit 520 at the uppermost end of the 
supporting member 503 from the opening at the upper end, and 
the plurality of accommodating units 520 are rotated around 
the rotating shaft 502 inclined at an angle of 45 degrees to 
the horizontal direction. Consequently, the articles in each 

10 of the accommodating units 520 are moved to the lowermost end 
of the supporting member 503, and the pair of peripheral surface 
member 523 is opened so that the articles are discharged onto 
the belt conveyer 700. 

In such a way, the articles in each of the accommodating 

15 units 520 can be easily moved in a simple configuration from 
the uppermost end of the supporting member 503 to the lowermost 
end of the supporting member 503. Consequently, the articles 
discharged from the lower chute unit 300 in the combination 
weighing machine 1 are conveyed onto the belt conveyer 700 

20 without being broken or damaged by a shock. 

The supporting member 503 is provided with the plurality 
of accommodating units 520, and the articles can be 
sequentially introduced into the plurality of accommodating 
units 520 as the supporting member 503 is rotated. Therefore, 

25 the large number of articles can be quickly moved at short time 
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intervals . 

Even if the rotational speed of the supporting member 
503 is relatively low, the articles can be quickly moved at 
short time intervals. Therefore, the articles are not easily 
5 broken or damaged during the movement. 

Furthermore, the plurality of accommodating units 520 
are distributed on the circumference, centered on the rotating 
shaft 502, of the supporting member 503. Therefore, the large 
number of articles can be quickly moved without increasing the 
10 size of the article moving apparatus. 

Although the present invention has been described and 
illustrated in detail, it is clearly understood that the same 
is by way of illustration and example only and is not to be 
taken by way of limitation, the spirit and scope of the present 
15 invention being limited only by the terms of the appended 
claims . 



